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Previous work on social interactions analyzed the effects of nuclear family, peer, 
school, and neighborhood characteristics.  This is the first paper showing that, 
independent of unobserved parent’s characteristics, higher years of grandparents’ 
schooling increase college attendance rates for grandchildren.  The paper implies that 
background effects are more pervasive and longer-lasting than previously believed.   It 
also suggests that some policies aimed at reducing inequality may be less effective than 
initially hypothesized.  (EconLit: I200) 
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I.  Introduction  
Sociologists and economists have long recognized that nuclear family, peer, and 
neighborhood characteristics influence educational outcomes of children and young 
adults.  Analysts have shown that these background attributes exacerbate current 
inequality. Academic achievement depends not only on individual resources and abilities.  
It is either enhanced or alternatively diminished by contemporaneous social connections 
and the overhang of historical conditions affecting those in one’s social networks.   
No previous work accurately measures the effect of a missing component of 
social resources – namely grandparents.   If grandparents matter, economic and social 
conditions and choices made 40 years ago may directly alter outcomes today.  Inequality 
would be much more durable than it now appears and inequality explanations based on 
opportunity constraints would have added weight.  Some policies aimed at reducing 
inequality could miss and, therefore, not address these previously uncovered, long-lived 
structural influences.  
This paper demonstrates that higher schooling for non-custodian grandparents 
boosts college attendance rates for grandchildren.  Previous grandparent research is 
plagued by two problems. First, unwarranted aggregation combines efficacious 
grandparents with unproductive ones.  In this case, estimates of the true influences may 
be severely diminished. Second, independent grandparent effects are not distinguished 
from the influences of unobserved parent characteristics (Black and Devereux, 2010 and 
Dynarski. 2003).  Grandparents may share cognitive and non-cognitive abilities with 
parents that are impossible for analysts to detect.  These parent characteristics may be the 
source of any correlation between grandparent schooling and academic achievement for 2 
 
grandchildren rather than true independent influences.  Ideally, an experiment where the 
same grandchildren grow up with and without highly educated grandparents would 
uncover the authentic effects. This experiment is, of course, impossible.   
The main premise of this paper is that the absence or presence of contact with 
grandparents can, in a similar way, create exogenously determined distinctions.  This 
paper shows grandchildren attend college more often only when they can interact with 
more highly educated grandparents.  Dead grandparents or grandparents living far away 
can only affect grandchildren through unobserved parent characteristics.  Differences in 
the effects of available and unavailable grandparents will, therefore, identify the true 
effects.  This research also distinguishes between the effects of grandmothers and 
grandfathers and indicates whether effects on grandchildren are gender-matched.   
II.  Literature Review 
A.  Theoretical Background 
Borjas (1992) outlines one of the simplest Becker models (1981) demonstrating 
why grandparent and grandchild schooling are correlated.  Assume that one-person parent 
households in generation t have only one child in generation t+1.  They earn rHt where Ht 
is the amount of human capital and R is the return.   Generation t parents spend their 
income on their own consumption, Ct, and on investment in the human capital stock, Ht+1, 
of their child.   The parent’s utility function and budget constraint are: 
(1) U(Ct, Ht+1 ) 
(2)  R(1- st)= Ct 
if  Ct is the numeraire and st  is the fraction of earnings invested in children. The 
production function for children’s human capital is 3 
 
(3) Ht+1 =f(st Ht, Ht-1) 
where Ht-1  is grandparent human capital
1
Parents maximize utility by choosing the fraction st*( Ht, Ht-1)  to invest in their 
child subject to the budget constraint and their child’s human capital production function.  
The reduced-form  equation for children’s human capital is : 
. This simple construction assumes that children 
do not invest in their own human capital and treats grandparents’ human capital as an 
externality that does not enter the parents’ budget constraint.  Individuals whose 
grandparents have more human capital benefit from resources created for their 
grandparents by their great-greatparents many years before.    
(4) Ht+1= g(st *Ht, Ht-1)  or its linear approximation  
(5) Ht+1= β0 + β1 st *Ht+ β2 Ht-1 + ηt+1. 
β1 and β2  measure how human capital of previous  generations influences human capital 
of  subsequent cohorts.   In the parents’ generation, human capital is:    
(6) Ht= β0 + β1 st *Ht-1+ β2 Ht-2 + ηt . 
where Ht-2  comes from great-grandparents.  Grandparents’  human capital is potentially 
channeled through β2>0 in (5)  to create grandchildren’s human capital. 
Suppose, on the other hand, that β2=0 so that grandparents have no direct effect 
on grandchildren.  If parents’ human capital is not perfectly observed,  grandparents’ 
human capital may still be correlated with grandchildren’s schooling.  In this case, 
(7) Ht+1= β0 + β1 Ht1+ηt+1* 
where  Ht1 and Ht2  are the observed and the missing components of parents’ human 
capital, Ht=Ht1+Ht2 and ηt+1*=β1 Ht2 +η t+1,  Grandparents’ schooling influences parents’ 4 
 
schooling through (6) and grandchildren’s schooling through ηt+1* in (7). If grandparents’ 
schooling is included when estimating (7), it will appear to change grandchildren’s 
college attendance when, in fact, it does not.                            
 
B.  Previous Empirical Research 
The productivity of grandparent human capital will differ between families.  In 
the absence of purely symbolic influences, higher values of the direct gains (β2) from 
grandparents’ human capital require particular types of frequent contact with 
grandchildren.  The amount of contact with grandchildren varies considerably between 
families.  If grandparents are dead when grandchildren are born or die shortly thereafter, 
no contact can occur.  Uhlenberg (1996) calculated that only 39 percent of 10 years olds 
have all grandparents living at age 10 in 1990.   
Geographic proximity affects contact with living grandparents.  Cherlin and 
Furstenberg (1986 p. 72) reported that 23 percent of grandparents visited a particular 
grandchild at least twice each week, another 35 percent at least once every once or twice 
a month, 13 percent once every two or three months, and the remainder less often or not 
at all.   Grandparents who lived less than 1 mile away averaged 102 visits per year, those 
1-10 miles away averaged 40 visits, 13 visits for 11-100 miles and 3 visits for more than 
100 miles (see Uhlenberg, 1998).   For the Cherlin and Furstenberg sample, proximity 
accounted for 62 percent of the variation in contact with grandchildren (p. 108).  
Telephone calls did not substitute for physical visits.  Grandparents who visited more 
often also called more often (p. 115). 5 
 
Other attributes besides proximity may also modify the grandparent-grandchild 
contact. Surprisingly, Cherlin and Furstenberg  (p. 110) reported that characteristics such 
as social class, grandparents’ marital status or health did not influence how often 
grandparents saw their grandchildren.  Other analysts found that maternal, younger, and 
black grandparents connected more with grandchildren (see Kivett, 1991; Hirsch, 
Mickus, and Boerger, 2002, Aldous, 1995).  Uhlenberg (1998) showed that married 
maternal grandmothers more often had frequent contact (53 percent) followed by paternal 
grandmothers, maternal grandfathers, and paternal grandfathers all at about 40 percent.  
Maternal grandparents visited grandchildren more often when parents divorced or never 
married (Cherlin and Furstenberg, p. 146 and Denham and Smith, 1989).    
Grandparents and grandchildren interact in numerous ways. Grandparents joke or 
kid with grandchildren, offer wisdom, teach the basics of life, watch TV with 
grandchildren, talk about family history, discuss grandchildren’s problems, mediate 
between parents and grandchildren, take grandchildren to church or synagogue, and 
discipline grandchildren (Cherlin and Furstenberg, 1986). Since these activities are not 
directly germane to schooling, mere contact is a necessary but not sufficient condition for 
higher grandchildren’s schooling.   
Income transfers, information, and conformity are three ways that grandparent’s 
schooling may actually influence grandchildren’s college attendance.  Income transfers 
from more highly educated grandparents appear to play only a small role in the 
relationship.  The amounts are small and only a tiny fraction of grandparents make such 
bequests to influence grandchildren’s human capital (Aldous, 1995).   6 
 
On the other hand, information about the labor market may be more important.  
Manski (2004) shows that, if the schooling/earnings relationship changes little over time, 
subsequent generations can learn about likely opportunities from preceding ones.  If 
grandchildren are more certain about the payoffs to human capital through observing 
grandparent outcomes, then they would invest more in schooling.  Contact with 
grandparents does not necessarily reduce risk.  More educated compared to less highly 
educated grandparents were equally likely to know the grandchild well, to have good 
relationship quality, and consider themselves the grandchild’s friend.   On the other hand, 
college-educated grandparents were more than twice as likely (62 compared to 31 
percent) to discuss the grandchild’s future with him or her than were high school 
dropouts grandparents (King and Elder, 1998).    
In addition, grandchildren may conform to the educational choices or expectations 
of significant others (Akerlof, 1997; Cheng and Starks, 2002).   Case studies from Ianni 
(1989) found “considerable evidence of turning to adults for information, validation, and 
guidance for the future” (p. 86) from early to middle adolescence.  According to Beam, 
Chen, and Greenberger (2002), 52 percent of a sample of 11
th graders cited older relatives 
as very important non-parental adults in their lives (see also Scales and Gibbons, 1996; 
Cherlin and Furstenberg, 1986; and Denham and Smith, 1989.)        
The role of gender differences in conformity is mixed.  In Blyth and Foster-Clark 
(1987), adolescent boys and girls mentioned extended family adult males as intimates 
equally as often (58 percent)
 2.  However, girls were more likely to include extended 
family adult females (75 versus 57 percent).   In Blythe, Hill, and Thiel (1982) 70 percent 
of male and 79 percent of female seventh through tenth graders listed at least one adult 7 
 
extended family member as an important person in their lives
3
Few previous analyses attempt to determine the effects of grandparents’ 
characteristics on grandchildren’s early education attainment.  Phillips, Brooks-Gunn, 
Duncan, Klebanor, and Crane (1999) found that the 16-point gap between black and 
white five and six year-olds on the Peabody Picture Vocabulary Test (PPVT) fell when 
maternal grandparents’ educational attainment was added to analysis.  Using the same 
data, Hill and O’Neill (1994) reported that the PPVT scores rose by 0.6 and 0.4 percentile 
points for a one-year increase in grandmother’s and grandfather’s schooling.  
.  Girls included more 
female adult extended family members as important others (1.63) than boys (1.04).  Boys 
reported about same number of male adult extended family members (1.08) as girls 
(1.06).   Boys, however, cited significant adult male influences more often in Hirsch, 
Mickus, and Boerger (2002).  A sample of 9
th-12
th graders were asked to “identify the 
grandparent who has the most important influence in your life” (Hirsch, Mickus, Boerger 
2002).  About 60 percent chose maternal grandmother, 19% paternal grandmother, 14% 
maternal grandfather, and 7%   paternal grandfather.   
Grandparents do not appear to sway later outcomes.  Peters (1992) showed that, 
holding constant parents’ income, grandsons did not earn more with higher grandfather’s 
education.  According to Warren and Hauser (1997), education, occupation, and income 
of grandparents significantly affected grandchildren’s education and occupational status 
only if parent’s characteristics were not included in the analysis.  Behrman and Taubman 
(1985) found neither higher grandfathers’ nor grandmothers’ schooling significantly 
raised grandchildren’s schooling using ordinary least squares, instrumental variables or 
two-stage least squares analyses.   8 
 
III.  Data and Empirical Results 
A.  Data description   
This paper combines data from the National Longitudinal Survey of Youth 
(NLSY) and the Children of the National Longitudinal Survey of Youth (CNLSY).  The 
NLSY is a nationally representative panel of 12,686 individuals ages 14-22 in 1979 who 
were interviewed annually to gather information about schooling, work, and other 
experiences.  Beginning in 1986, the CNLSY collected information annually or 
biennially on children of the original female NLSY respondents.   The original female 
NLSY respondents are the parents.  Their parents are the grandparents and their children 
(CNLSY) are the grandchildren in this analysis.  This paper analyzes whether 
grandchildren who were ages 19-28 in 2006 had attended college.   The main 
disadvantage of this data was that no information was available about paternal 
grandparents.    
B.  Description statistics   
Table 1 reports means and standard deviations of variables measuring college 
attainment across generations, grandparent mortality and proximity, and difference-in-
difference interactions, and family background variables.   It shows that roughly half of 
grandchildren attended college and that mothers and fathers averaged about 12 years of 
schooling. About 11 percent of grandmothers and 14 percent of grandfathers attended 
college.   Table 1 also shows mean Armed Forces Qualifying Test (AFQT) scores for 
mothers.  AFQT is the sum of arithmetic reasoning, math knowledge, paragraph 
comprehension, and word knowledge subtests of the Armed Forces Vocational Aptitude 9 
 
Battery.  AFQT scores represent some of the differences in mother’s human capital not 
measured by years of schooling.   
Many grandparents were potentially present and available for their grandchildren.  
Other grandparents were out-of-touch or unlikely to be part of grandchildren’s lives.  
Grandparents were defined as remote if  (1) they died before 1988 when grandchildren 
were ages 1-8, (2) lived more than 100 miles away in 1988 or (3) lived in a different state 
by the year when the grandchild was age 8.  About half of grandparents who attended 
college were remote according to these criteria.      
C.  Detailed empirical analysis  
Probit analyses were estimated based equation (5): 
(8)   Yi = α1’ XOi + α2’ XGPCi +  α3’ XGPPi   + α4’ (XGPCi  * XGPPi ) +  εi. 
Yi is the binary variable for grandchild college attendance, XOi equals observed nuclear 
family background and individual variables, XGPCi include binary variables  for whether 
grandparents attended college,  XGPPi are binary variables for grandparent proximity, 
XGPCi  * XGPPi  is the interaction between grandparent schooling and grandparent 
proximity, and the εi are the unobserved factors (see Dynarski, 2003).   
This research uses a difference-in-differences approach to test whether 
grandparents’ college attendance changes grandchildren’s educational achievement.  The 
α2 term in equation (4) measures the effects of college-educated grandparents who were 
present and available.  The α4 term gauges the differential influence of college-educated 
grandparents who were remote.   Remote grandparents alter grandchildren’s  educational 
achievements by α2+ α4.  The combination of a positive and significant α2 and a negative 10 
 
and significant α4 is consistent with the hypothesized premises.  Available grandparents 
raise grandchildren’s education achievement while remote grandparents and grandchild 
schooling are correlated only because of parent characteristics.  
Table 2 lists the results of estimating equation (8) for total sample and by gender.  
Column 1 for the whole sample shows that higher parents’ schooling and mother’s 
personal characteristics substantially lift chances that grandchildren will attend college.  
Family income and mothers’ AFQT scores boost the likelihood and AFDC receipt drags 
it down.    Grandparents’ high school graduation does not channel grandchildren into 
college.   
In contrast, grandchildren of grandmothers who attended college were 13 
percentage points more likely (0.317 (0.160)) to attend college themselves than 
grandchildren of grandmothers who failed to graduate from high school
4.  Grandchildren 
of remote grandmothers who attended college gained no such advantage.  The coefficient 
for these grandchildren, -0.178, is the sum of overall effect (0.317 (0.160)) and the 
interaction term -0.495(0.221).  Grandchildren of college-educated remote grandmothers 
attended college marginally less than grandchildren of high school dropouts.  If a single 
coefficient of grandmothers’ college attendance is estimated without distinctions between 
death and proximity, the overall size is small and insignificant (0.0774(0 .114)) 
5
  In some cases, the estimates by gender are the same but not in others.  On the 
one hand, granddaughter (column 2) and grandson (column 3) coefficients (0.421 (0.234) 
.   This 
aggregation of two roughly equal in size but fundamentally different grandparent samples 
may explain why previous work shows that grandparent schooling appears not to alter 
grandchild outcomes such as schooling or earnings. 11 
 
and 0.296(0.212) respectively) are not significantly different from each other.  In 
addition, the effect of grandfathers’ college attendance (0.407 (0.218)) is virtually 
identical to the grandmother’s impact.  Furthermore, only grandfathers who were 
available and present had this outcome.  The interaction term equaled  -0.534 (0.286).  
On the other hand, unlike grandmothers, grandfathers potentially influenced grandsons 
but not granddaughters.   The effects of grandfathers’ college attendance were also only 
significant at the 10% level.    
IV.       Discussion and Summary 
The main results of this paper are consistent with the hypothesis that college 
attendance of grandmothers raises the college schooling of grandchildren independent of 
parents
6
Instead of family background characteristics extending back to the 1970 to 1980 
when parents decided to attend college, they would extend back to 1950 to 1960 when 
grandmothers’ schooling was determined.  Inequalities from far in the past would 
.  The characteristics of all grandparents, dead or remote and present and 
available, would be correlated with unobserved parents’ attributes.  Only present and 
available grandparents could directly influence their grandchildren.  The paper shows 
that, while dead or remote grandmothers do not lift the college schooling rates of 
grandchildren, grandmothers who were present and potentially available increased rates 
by about 13 percentage points relative to those with a high school dropout grandmother.  
This is a relatively large effect given the 40 percent grandchildren college attendance 
rates for those with dropout grandmothers.  Although the influence of grandfathers is not 
significant at conventional levels for grandsons, it suggests the potential for broader 
grandparent repercussions. 12 
 
continue to hang over more contemporaneous outcomes.  Goldin (1992) shows that many 
college-educated women born in grandmother cohorts first married, then had children, 
and later became teachers.  According to the results in this paper, these teachers nurtured 
their grandchildren in ways that led to college.  
It is unclear how the relationship between grandchildren and grandparents will 
evolve in the future.  Grandparents are healthier, live longer, divorce more often, move 
away from their children and go to school longer.  Many children now interact with great 
grandparents in addition to grandparents. Nonetheless, the potential for creating the 
inequality documented in this paper will undoubtedly remain.   13 
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Table 1.  Means and Standard Deviations 
 
                                                                                            Standard                          
                                                                     Means             Deviations 
      Grandchild attended college  0.4620  0.4986 
      Mother's years of schooling  12.3038  2.0000 
      Father's years of schooling  11.6025  3.8358 
      Ln family income  8.3005  3.9886 
       Aid To Families with Dependent  0.1162  0.3205 
  Income 
    Armed Forces Qualifying Test  38.8163  28.1749 
      Number of siblings  2.4680  1.2560 
      Black  0.3219  0.4672 
      Female  0.3862  0.4869 
      Grandfather: high school grad  0.3219  0.4672 
      Grandmother: high school grad  0.3862  0.4869 
      Grandfather: college attendee  0.1370  0.3438 
      Grandmother: college attendee  0.1112  0.3134 
      Remote grandfather  0.4823  0.4997 
      Remote grandmother  0.4598  0.4981 17 
 
Table 1.  Means and Standard Deviations (cont.) 
 
                                                                                            Standard                          
                                                                     Means             Deviations 
      Remote grandfather: high school   0.1456  0.3527 
   
    Remote grandmother: high school   0.1756  0.3805 
      Remote grandfather: college   0.0687  0.2530 
      Remote grandmother: college   0.0570  0.2319 
   
    Number of observations  3254 
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Table 2.  Probit College Attendance for Grandchildren 
 
                                                                                 Total             Women                 Men  
Mother's years of schooling  0.0818  0.0808  0.0832 
 
(0.0198)  (0.0261)  (0.0299) 
        Father's years of schooling  0.0963  0.0864  0.104 
 
(0.0155)  (0.0221)  (0.0217) 
        Ln family income  0.1302  0.1156  0.1515 
 
(0.0437)  (0.0606)  (0.0609) 
 
 Aid To Families with Dependent  -0.3476  -0.3971  -0.3113 
  Income  (0.0931)  (0.1189)  (0.1476) 
 
Armed Forces Qualifying Test  0.0053  0.0051  0.0055 
 
(0.0014)  (0.0020)  (0.0021) 
 
Number of siblings  0.0068  0.0135  -0.0038 
 
(0.0239)  (0.0313)  (0.0372) 
 
Black  -0.0224  0.0777  -0.1374 
 
(0.0646)  (0.0867)  (0.0995) 
 
Female  0.3486 
   
 
(0.0578) 
     
Grandfather: high school graduate  0.0175  -0.0081  0.0441 
 
(0.0982)  (0.1324)  (0.1454) 
 
Grandmother: high school graduate  0.0178  0.082  -0.0765 
 
(0.0911)  (0.1217)  (0.1359) 
 
Grandfather: college attendee  0.0932  -0.1399  0.4072 
 
(0.1454)  (0.1888)  (0.2177) 
 
Grandmother: college attendee  0.3172  0.2964  0.4215 
 
(0.1603)  (0.2121)  (0.2348) 
 
Remote grandmother  -0.0768  0.0093  -0.1909 
 
(0.1249)  (0.1753)  (0.1807) 
 
Remote grandfather  0.2129  0.1254  0.3181 
 
(0.1217)  (0.1698)  (0.1777) 19 
 
Table 2.  Probit College Attendance for Grandchildren (cont.) 
 
                                                                                 Total             Women                 Men 
 
Remote grandfather: high school   -0.0402  0.0160   -0.1003 
    (0.1349)  (0.1845)  (0.1991) 
 
Remote grandmother: high school   -0.1873  (0.1781)  -0.1503 
 
(0.1298)  (0.1782)  (0.1906) 
 
Remote grandfather: college   -0.0768  0.3967  -0.534 
 
(0.2003)  (0.2853)  (0.2859) 
 
Remote grandmother: college   -0.4958  -0.3359  -0.7259 
    (0.2219)  (0.3089)  (0.3159) 
 
Intercept  -4.021  -3.4335  -4.2939 
 
(0.4881)  (0.6543)  (0.6803) 
        Pseudo-R
2  0.117  0.105  0.123 
Number of observations  3254  1534  1720 
 
Notes: Probits are weighted by 2006 
sample weights. Standard errors are 
adjusted for heteroskedasticity and 
multiple observations within 
households. 
     





1 This production function can be made explicit by, for example, with CES 
production.  This embellishment would have little effect on understanding the empirical 
results.  
2 Intimacy between adolescents and older extended family members was 
measured by “how much do you go to this person for advice”, “how much does this 
person accept you no matter what you do”, “how much does the person understand what 
you’re really like”, and “how much do you share your inner feelings with this person”. 
3 Important people included “people you spend time with or do things with”, 
“people you like a lot or who like you a lot or both”, “people who make important 
decisions about things in your life”, “people who you go to for advice”, or “people you 
would like to be like”. 
4 Regression analysis produces almost identical results. 
5 These results are not shown in Table 2. 
6 The results also imply that grandparent characteristics cannot be used as 
instruments for parents’ schooling as in Maurin (2002) since grandparents’ schooling is 
correlated with grandchildren’s schooling. 
 